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(54) GLASS WIRING BOARD, METHOD OF MANUFACTURING GLASS WIRING BOARD AND PROBE CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To mount arbitrary electronic parts on the 
same surface on which electrodes are formed. 

SOLUTION: A glass wiring board is constituted by putting wiring 102 and 
a photosensitive insulating material 103 upon another on a glass 
substrate 101. The wiring 102 is formed from the outside of the 
recessed section of the substrate 101 to the inside of the recessed 
section and the electrode terminals 111a and 1 1b of discrete parts 111 
are connected to the wiring 102. In addition, bumps 121 and 122 are 
formed on the wiring 102 on the outside of the recessed section. When 
the wiring board 101 is used as the substrate of a probe card, the 
inspections of ICs to be inspected can be conducted in a state where 
the discrete parts 1 1 1 are respectively arranged near the ICs. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The glass wiring substrate characterized by having wiring which connects electrically the glass 
substrate which has a hollow in the position of one field, the electronic parts mounted in said hollow of said glass 
substrate, the electrode formed in the same field as said hollow of said glass substrate, and said electronic parts 
and said electrode in the glass wiring substrate for making electric connection with an integrated circuit. 
[Claim 2] Said electrode is a glass wiring substrate according to claim 1 characterized by projecting in the shape 
of a bump. 

[Claim 3] Said glass substrate is a glass wiring substrate according to claim 1 characterized by silicon and a 
coefficient of thermal expansion approximating. 

[Claim 4] Said electronic parts are glass wiring substrates according to claim 1 characterized by being discrete 
part 

[Claim 5] Said electronic parts are glass wiring substrates according to claim 1 characterized by preparing more 
than one in the same field. 

[Claim 6] In the manufacture approach of the glass wiring substrate for making electric connection with an 
integrated circuit While forming an electrode on wiring of the outside of the process which forms a hollow in the 
position of a glass substrate, the process which applies in said hollow from the outside of said hollow of said 
glass substrate, and forms wiring, and said hollow of said glass substrate The manufacture approach of the glass 
wiring substrate characterized by having the process which mounts electronic parts on wiring in said hollow. 
[Claim 7] The manufacture approach of the glass wiring substrate according to claim 6 characterized by forming 
the electrode which projected in the shape of a bump in case an electrode is formed on said wiring. 
[Claim 8] The manufacture approach of the glass wiring substrate according to claim 6 characterized by using 
silicon and the substrate which the coefficient of thermal expansion approximated as said glass substrate at the 
process which forms said hollow. 

[Claim 9] In the probe card for inspecting the integrated circuit formed on the wafer The glass substrate which 
has two or more hollows in the position of a field which should confront a wafer to be examined, Two or more 
discrete part mounted in said hollow of said glass substrate, The probe card characterized by having the glass 
wiring substrate which consists of wiring which connects electrically two or more glass substrate lateral 
electrodes formed in the location which should be made to agree with the electrode of two or more integrated 
circuits on said wafer to be examined, and said discrete part and said glass substrate lateral electrode. 
[Claim 10] Said glass substrate lateral electrode is a glass wiring substrate according to claim 9 characterized by 
projecting in the shape of a bump. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the probe card for inspecting the manufacture approach of the 
glass wiring substrate for making electric connection especially with an integrated circuit, and its glass substrate, 
and the integrated circuit formed on the wafer about the manufacture approach of a glass wiring substrate and a 
glass substrate, and a probe card. 
[0002] 

[Description of the Prior Art] A probe card is used in order to inspect the function of the integrated circuit on a 
wafer (IC). This probe card has many electrodes (bump) for making the electrode of IC used as a subject of 
examination contact. And where the bump of a probe card is pressed against the electrode of IC, the function of 
IC can be inspected by passing an electrical signal from a probe card side. 

[0003] However, only the bump for one IC or some is prepared in the conventional probe card. Therefore, 
simultaneously, the functional test of IC on a wafer could do every [ some / 1 - ], but in order to inspect all ICs, 
it reapplied the probe card repeatedly, and it had to repeat impression of a test signal, and measurement of an 
output signal. Then, also in order to raise the efficiency of the functional test of IC, a probe card connectable 
with many the electrodes and the electric targets of IC in wide range is desired. 

[0004] In addition, a bump's height must be fixed in order to make all the electrodes that exist all over a wafer, 
and the probe card which can take contact to coincidence. That is, the surface smoothness of the field which 
forms a bump is required. It is because there is a possibility that the electrode which cannot take contact may 
be generated when surface smoothness is bad. Then, it is possible as a substrate for forming the bump of a 
probe card to use a glass substrate. Since glass is easy to fulfill the conditions of surface surface smoothness, if 
a bump is formed on a glass substrate, it can make a probe card with a bump's fixed height. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it uses a glass substrate, the problem about the 
mounting location of discrete part, such as a pass capacitor, remains. That is, in order to raise the dependability 
of IC, it is necessary to inspect by the signal of a frequency comparable as clock frequency in case the IC is 
used. Therefore, it will be necessary with improvement in the speed of the clock frequency of the latest IC to 
also make the frequency of the signal at the time of inspection into a RF. And in order to correspond to 
measurement of high frequency, it is necessary to mount discrete part, such as a pass capacitor, in a probe card 
side, and, moreover, those discrete part must be mounted near [ as possible ] the IC used as the measuring 
object Otherwise, it is because a noise occurs and exact inspection cannot be performed. 

[0006] However, the part outside the field where the bump of a probe card has been stationed, and the rear face 
of a probe card can mount discrete part by the Prior art. Among these, by the approach of arranging discrete 
part outside the field where the bump of a probe card has been stationed, when carrying out package 
measurement of the whole wafer, discrete part will be mounted in the part outside wafer size. If discrete part is 
mounted in the part outside wafer size, since the distance to the measuring object IC near the center of a wafer 
will become long, it becomes impossible to correspond to a RF. Moreover, although wiring (via) which penetrates 
a substrate is needed for the rear face of a probe card by the approach of mounting discrete part, it is not easy 
to perform such processing to a glass substrate. 

[0007] Therefore, electronic parts, such as discrete part, can be mounted in the location of the arbitration within 
the same field as the field in which electrodes, such as a bump, were formed, and a substrate with a flat front 
face is desired. If there is such a substrate, it is also possible to make the probe card which connected with 
many the electrodes and the electric targets of IC on a wafer, and has arranged discrete part near each IC. 
[0008] This invention is made in view of such a point, and it aims at offering the glass substrate which mounted 
the electronic parts of arbitration in the same field as the field in which the electrode was formed. Moreover, 
other objects of this invention are offering the manufacture approach of a glass substrate of having mounted the 
electronic parts of arbitration in the same field as the field in which the electrode's was formed. 
[0009] Moreover, another object of this invention is offering the probe card which can connect with IC and the 
electric target of a large number in wide range [ of an on / a wafer ], and can connect the electrode and discrete 
part of each IC in a short distance. 
[0010] 

[Means for Solving the Problem] In the glass wiring substrate for making electric connection with an integrated 
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circuit, in order to solve the above-mentioned technical problem in this invention, the glass wiring substrate 
characterized by to have wiring which connects electrically the glass substrate which has a hollow in the position 
of one field, the electronic parts mounted in said hollow of said glass substrate, the electrode formed in the 
same field as said hollow of said glass substrate, and said electronic parts and said electrode is offered. 
[0011] Since the electrode is formed on the glass substrate, this glass wiring substrate has the fixed height of 
that electrode. Moreover, since [ which was prepared in the position of a glass substrate ] it becomes depressed 
and electronic parts are mounted inside, electronic parts can be mounted near the electrode. Therefore, desired 
electronic parts can be arranged near the integrated circuit by connecting the electrode of this glass wiring 
substrate to the electrode of an integrated circuit electrically. [0012] Moreover, it sets to the manufacture 
approach of the glass wiring substrate for making electric connection with an integrated circuit. While forming an 
electrode on wiring of the outside of the process which forms a hollow in the position of a glass substrate, the 
process which applies in said hollow from the outside of said hollow of said glass substrate, and forms wiring, and 
said hollow of said glass substrate The manufacture approach of the glass wiring substrate characterized by 
having the process which mounts electronic parts on wiring in said hollow is offered. 

[0013] According to the manufacture approach of this glass wiring substrate, electronic parts are mounted in the 
position of the same field as an electrode, and the glass wiring substrate which connected electronic parts with 
the electrode with wiring is made. Moreover, it sets to the probe card for inspecting the integrated circuit formed 
on the wafer. The glass substrate which has two or more hollows in the position of a field which should confront 
a wafer to be examined, Two or more discrete part mounted in said hollow of said glass substrate, Two or more 
glass substrate lateral electrodes formed in the location which should be made to agree with the electrode of 
two or more integrated circuits on said wafer to be examined, The probe card characterized by having the glass 
wiring substrate which consists of wiring which connects electrically said discrete part and said glass substrate 
lateral electrode is offered. 

[0014] Since the glass substrate lateral electrode is formed on the glass substrate, this probe card has the fixed 
height of a glass substrate lateral electrode. Moreover, since discrete part is mounted in the hollow of the same 
field as a glass substrate lateral electrode, discrete part can be mounted near the desired electrode. If this 
inspects simultaneously the wide range integrated circuit formed on the wafer using this probe card, the 
electrode and glass substrate lateral electrode of an integrated circuit can be connected certainly, and the 
functional test by the signal of a RF can be conducted in the condition of having arranged discrete part near 
each integrated circuit. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to 
a drawing. Drawing 2 is the general drawing of the glass wiring substrate of this invention. (A) is a plan and (B) is 
the X-X sectional view of (A). In addition, the field of the direction contacted to a wafer is used as the top face 
in this drawing. 

[0016] In the glass wiring substrate 100 of this invention, the discrete part 110, such as a pass capacitor, and 
the bump 120 who should make it connect with the electrode of each IC are formed on the glass substrate 101. 
The front face of a glass substrate 101 has sufficient surface smoothness. Discrete part 110 is formed 
corresponding to all ICs of the wafer which should be inspected. And many hollows are formed in the glass 
substrate and discrete part 111-116 is mounted in the hollow so that it may understand from a sectional view. 
On the other hand, bump 121-1 29,1 20a-1 20c is formed in fields other than a hollow. 

[0017] Drawing 1 is the elements on larger scale of the glass wiring substrate cross section of this invention. On 
the glass substrate 101, wiring 102 and the photosensitive insulating material 103 have piled up. It is formed in 
the interior of the hollow of a glass substrate 101 from parts other than the hollow of a glass substrate 101, 
covering wiring 102. And the electrode terminals 111a and 111b of discrete part 1 11 are connected to wiring 102. 
Moreover, the bump 121,122 is formed after the wiring 102 in fields other than a hollow. 

[0018] The bump 121,122 of uniform height is formed by this, and discrete part 111 can be mounted near it. And 
since discrete part 11 1 is mounted in the hollow, in case each bumps 121-122 and the electrode by the side of a 
wafer are contacted, discrete part 111 does not become obstructive. Therefore, if this glass wiring substrate 100 
is used as a substrate of a probe card, it can inspect in the condition of having arranged discrete part near 
[ each ] the IC used as a subject of examination. Therefore, the performance test of a RF can be simultaneously 
performed for all ICs on a wafer. In addition, the terminal for connecting with test equipment is prepared along 
with the periphery of the glass wiring substrate 100. 

[0019] By the way, there is inspection (burn-in) conducted while applying heat among the inspection of IC on a 
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wafer. In order to conduct such inspection with the probe card which can take contact simultaneously to all ICs 
on a wafer, it is required for the coefficient of thermal expansion of a probe card to be close to a wafer. That is, 
when the coefficient of thermal expansion of a probe card differs from the wafer of silicon (Si), at the time of a 
burn-in, the location of a wafer lateral electrode and the bump by the side of a probe card will shift [ only the 
difference of an expansion coefficient ], and there is a possibility that it may become impossible to take contact. 
This inclination will become remarkable if especially the size of a wafer becomes 8 inches, 10 inches, and a 
diameter of macrostomia. Therefore, it is desirable to use for a glass substrate 101 what has a coefficient of 
thermal expansion close to Si. 

[0020] Moreover, the chip for surface mounts is used for the discrete part embedded, these components have 
small size — 1.0x0.5x0.35mm3 ** — there are some which are said. Since the hollow made on glass by using 
such small components is also small and ends, processing effectiveness becomes good. 

[0021] Next, the manufacture approach of the glass wiring substrate of this invention is explained. Drawing 3 and 
drawing 4 are drawings showing the production process of a glass wiring substrate. Drawing 3 shows the first half 
of a production process (a process S1 - process S4), and drawing 4 shows the second half of a production 
process (a process S5 - process S7). 

[S1] Choosing what has a coefficient of thermal expansion close to Si as the glass used for a substrate, board 
thickness uses the thing of the thickness beyond twice of components in consideration of embedding discrete 
part For example, the thing of 3mm of board thickness of NA-35 (Hoya alkali free glass) is used. In addition, the 
example of glass with the coefficient of thermal expansion near Si is mentioned later. 

[0022] If a glass substrate 101 is prepared, wiring layer 102a will be formed in the front face. It is used forming a 
metal membrane in wiring layer 102a. The thin film of Cr-Cu is first attached to it by the spatter to a glass 
substrate 101. And the layer of Cu-nickel with a thickness of about 5 micrometers is formed by performing 
electrolysis plating by using the thin film of Cr-Cu as an electrode. 

[0023] Next, in order to carry out patterning, the coat of the photoresist is carried out, a circuit pattern is 
exposed with an exposure machine and a photo mask, a resist is developed, a metal membrane is etched, and, 
finally a resist is stripped. 

[S2] The layer of the photosensitive insulating material 103 is formed on wiring layer 102a. What has the low 
dielectric constant of photosensitive polyimide etc. is used for the photosensitive insulating material 103. This is 
because the RF property of the substrate which the direction of an ingredient with a low dielectric constant 
completed becomes good. The coat of the photosensitive insulating material 103 is carried out, with an exposure 
machine and a photo mask, beer (via) and the pattern of opening are exposed, negatives are developed and a 
cure is carried out to it (it burns and hardens). Thereby, an insulating layer can be formed. 

[S3] In order to form the hollow of glass with sandblasting (or etching), it covers the part which does not make a 
hollow by the resist 104 (or resist for etching) for sandblasting. 

[S4] It becomes depressed in a glass substrate with sandblasting (or etching), and 101a is formed. The discrete 
part mounted in hollow 101a makes the depth of hollow 101a extent which does not project from a wiring front 
face. 

[S5] — the conductor which removes the resist 104 (or resist for etching) for sandblasting, and serves as wiring 
of the maximum upper layer — film 102b (Cu etc.) is formed. And patterning of the resist 105 for bump formation 
is carried out, and a bump 121,122 is formed with plating, this time — a conductor — film 102b and low-ranking 
wiring layer 102a are connected. 

[S6] The resist 105 for bumps is removed and wiring layer 102c of the maximum upper layer is formed by the 
same approach as a process S1. At this time, the connection terminals 102d and 102e with discrete part are 
made simultaneously. 

[S7] Discrete part 1 1 1 is mounted in a hollow. At this time, the electrode terminals 111a and 111b of discrete 
part 111 are connected to the connection terminals 102d and 102e with solder or electroconductive glue. 
[0024] The glass wiring substrate of this invention can be manufactured as mentioned above. In addition, 
although silicon and the glass to which the expansion coefficient was made to approximate are used as an 
ingredient of a glass substrate, there is the following as such glass. 

[0025] There is glass which fulfilled the following conditions as the 1st example. Si02, B~2 03, aluminum 203, 
and MgO, CaO, SrO and BaO — a total amount — more than 95 mol % — it contains and the content of each 
component by a mol % displays Si02 Less than [ more than 62%68% ] B~2 03 8% or more less than 12%aluminum 
203 Less than [ more than 9%13% ] MgO Less than [ more than 1%5% ] CaO Less than [ more than 3%7% ] SrO 
Less than [ more than 1%3% ] BaO 1%or more less than 3%SrO+BaO It is 2% or more 5% or less of glass. These 
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reasons for definition are as follows. 

[0026] Si02 If a content exceeds 68-mol %, viscosity will become high, melting nature will fall, and less than [ 62 
mol % ], the point [ distortion ] of the glass obtained falls too much. B-2 03 While the point [ distortion ] of glass 
that a content is obtained more than at 12 mol % falls too much, nitric-acid-proof nature falls, and less than [ 8 
mol % 1 while viscosity becomes high and melting nature falls, the fluoric acid-proof nature of the glass obtained 
falls. 

[0027] aluminum 203 If a content exceeds 13-mol %, while the devitrification-proof nature of the glass obtained 
will fall, when contacting fluoric acid on this glass, a glass front face becomes easy to become cloudy by fluoric 
acid. On the other hand, it is aluminum 203. The strain point of the glass with which a content is obtained less 
than [ 9 mol % ] falls too much. 

[0028] since MgO is the most effective component in an alkaline earth oxide as a component for which the 
expansion coefficient of the glass obtained and viscosity are reduced — more than 1 mol % — although it is 
necessary to make it contain, if it is made to contain exceeding five-mol %, the devitrification-proof nature of the 
glass obtained will fall. 

[0029] since [ moreover, ] CaO has MgO and an mostly similar operation — more than 3 mol % — although it is 
required, if it is made to contain exceeding seven-mol %, the devitrification-proof nature of the glass obtained 
will fall. 

[0030] They are a component effective as a component which raises the devitrification-proof nature of the glass 
obtained, and both SrO and BaO are also the component which reduces the strain point of the glass obtained 
and enlarges an expansion coefficient while they raise viscosity and reduce melting nature. Therefore, the 
content serves as a value with more than 1 mol % and less than [ 3 mol % / suitable ], respectively. Furthermore, 
both total amount is also limited to less than [ 5 mol % ]. 

[0031] And since the total amount of these components cannot acquire a desired property less than [ 95 mol % ], 
it is limited more than 95 mol %. If it is made the above components, the mean coefficient of linear expansion in 
1 00-degreeC-300-degreeC can obtain the glass whose strain point is more than 630-degreeC by 34x10-7 - 
39x10-7 deg-cm -1. This glass is glass excellent also in melting nature and a moldability. in addition, everything 
but Si02, B-2 03, aluminum 203, and MgO, CaO, SrO and BaO — ZnO, PbO, La 203, Zr02, As 203, and Sb 203 
at least one inner sort — a total amount — less than [ 5 mol % ] — you may contain. 

[0032] Glass like the 1st above-mentioned example is indicated by JP,4-160030,A. Moreover, the content of 
each following component is weight % as the 2nd example, and it is Si02. 50 - 65%aluminum 203 12 - 28% (203 
65 - 85% of however, Si02+aluminum) 

MgO 0-20%ZnO 0-10%B-2 03 0 - 20% (203 10 - 30% of however, MgO+ZnO+B) 
There is ** glass. These reasons for definition are as follows. 

[0033] Si02 It is the fundamental component of glass, and at less than 50 % of the weight, since viscosity will 
become high too much and melting will become difficult if chemical durability deteriorates and an expansion 
coefficient not only becomes large too much, but it exceeds 65 % of the weight, it is limited to 50 - 65% of the 
weight Si02 The optimal range is 50 - 60 % of the weight. 

[0034] aluminum 203 It is a component indispensable although a silicon crystal and the approximated elongation- 
percentage curve are obtained, and is the component which gives high thermal resistance and the outstanding 
chemical durability. However, since the viscosity of a pyrosphere increases while a phase-splitting inclination 
increases at less than 12 % of the weight, it is indispensable to be contained 12% of the weight or more. 
Moreover, if it exceeds 28 % of the weight, devitrification-proof nature will get worse, aluminum 203 The optimal 
range is 18 - 25 % of the weight. 

[0035] Si02 And aluminum 203 It is 65 - 85 % of the weight in a total amount. Glass melting will become difficult, 
if a coefficient of thermal expansion becomes large too much at less than 65 % of the weight and this total 
amount exceeds 85 % of the weight 

[0036] MgO, ZnO, and B-2 03 It is the component which offers stable glass. It is necessary to contain at least 
one sort of these components. MgO is effective in lowering viscosity while it raises a coefficient of thermal 
expansion, but if it exceeds 20 % of the weight, a coefficient of thermal expansion will become large too much. 
Although ZnO is effective in improving chemical durability, if it exceeds 10 % of the weight, a phase-splitting 
inclination will increase. B-2 03 Melting nature is improved, and although it is effective in lowering viscosity, if it 
exceeds 20 % of the weight, a phase-splitting inclination will increase. MgO, ZnO, and B-2 03 The optimal range 
is 8 - 16 % of the weight, 1 - 5 % of the weight, and 1 - 12 % of the weight, respectively. However, MgO, ZnO, and 
B-2 03 A total amount is 10 - 30% of the weight of the range. 
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[0037] Glass like the 2nd above-mentioned example is indicated by JP, 7-247 134,A. [ n addition, generally silicon 
and the glass which the coefficient of thermal expansion approximated are marketed, and has the following 
products. 

(1) SD-1 t SD-2 (Hoya make) 

These make in agreement silicon and an expansion curve (curve showing change of the elongation percentage of 
the glass to temperature). 31x10-7/degreeC and the coefficient of thermal expansion of SD-2 of the coefficient 
of thermal expansion of SD-1 are 32x10-7/degreeC (30-300-degreeC). 

(2) PS-100 (Hoya make) 

They are the translucent glass ceramics which made silicon and an expansion curve in agreement Anode plate 
junction can be performed at low temperature rather than the above-mentioned SD-2. 

(3) NA-35 (Hoya make) 

It is alumino borosilicate glass which made silicon and an expansion coefficient mostly in agreement, and alkali is 
not included. Even if a strain point is as high as 650-degreeC and passes through a high-temperature-processing 
cycle, there is almost no dimensional change. The coefficient of thermal expansion of NA-35 is 37x10- 
7/degreeC (30-300-degreeC). 

(4) NA-40, NA-45 (Hoya make) 

It is alkali free glass with a somewhat larger expansion coefficient than silicon. The coefficient of thermal 
expansion of NA-40 is 43x10-7/degreeC (30-300-degreeC). The coefficient of thermal expansion of NA-45 is 
46x1 0-7/degreeC (30-300-degreeC). 

(5) LE-30 (Hoya make) 

An expansion coefficient is somewhat larger glass than silicon, and it is congenial to Cr film. 

[0038] What is necessary is just to use suitable glass out of the above glass according to an application, 

choosing, in case the glass wiring substrate of this invention is created. Moreover, although the electrode which 

projected in the shape of a bump is used with the gestalt of the above-mentioned operation, it is not necessary 

to be necessarily a configuration like a bump as a configuration of an electrode. That is, the contact section with 

the electrode of IC may be even like an electrode pad. 

[0039] 

[Effect of the Invention] Since the height of an electrode becomes fixed with the glass wiring substrate of this 
' invention since the electrode was formed on the glass substrate as explained above, and electronic parts are 
I mounted in the hollow of a glass substrate, electronic parts can be arranged in the location of the arbitration of 
the same field as an electrode. Therefore, if the electrode of this glass substrate is connected to the electrode 
of an integrated circuit, electronic parts can be arranged immediately near the integrated circuit. 
[0040] Moreover, by the manufacture approach of the glass wiring substrate of this invention, since a hollow is 
established in a glass substrate and electronic parts are mounted there, the glass wiring substrate which has 
arranged the electronic parts of arbitration to the same field as an electrode can be manufactured. 
[0041] Moreover, in the probe card of this invention, since two or more electrodes are formed on the glass 
substrate, the height of an electrode is fixed, and since [ which was prepared in the position of a glass 
substrate ] it becomes depressed and discrete part is mounted inside, discrete part can be mounted near the 
predetermined electrode. Therefore, if the wide range integrated circuit formed on the wafer using this probe 
card is inspected simultaneously, the functional test by the signal of a RF can be conducted in the condition of 
having arranged discrete part near the integrated circuit And since the height of an electrode is fixed, the 
electrode and electrode of a wafer are certainly connectable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the elements on larger scale of the glass wiring substrate cross section of this invention. 
[Drawing 2] It is the general drawing of the glass wiring substrate of this invention. (A) is a plan and (B) is the X- 
X sectional view of (A). 

[Drawing 3] It is drawing showing the first half of the production process of a glass wiring substrate. 
[Drawing 4] It is drawing showing the second half of the production process of a glass wiring substrate. 
[Description of Notations] 

100 Glass Wiring Substrate 

101 Glass Substrate 

102 Wiring 

103 Photosensitive Insulating Material 
1 1 1 Discrete Part 

111a, 111b Electrode terminal 
121,122 Bump 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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i. 

[W*ri2] S«l2««i. '*>:TOK:g!iBL-ci>&c 

i^^m<t-rsif*« i 8Ei^#^ 

BoWtttti u r t > s c i % wa i -r &f» #*i i tats©*' ^ 
xiangs^. 

«L 

[■MOB 6 ] HSIUggi «RWaS8R*tf 5 fc«6cD# 
mffB H 9 x S«©h5 §295#©*HM rt> 6 SWBS*rt tc* w 

m6im<D#z> XiB*ggf£©*J3t:fr?:£ 0 
[1**118] tH§ea#*J&JiWSI«-Ctt. BUSB*^ 

ffll^Ci t T 4» iSOSL 6 I att©#7 xianate 
©Ujfcfrj*. 

-T£/c&©:/n-X#- FJctet^T. 

fteEatf #1© «5 * ^ - «c *W 3 -l* S ^ * HOBrje© tt« «c 

*&»©8#*W-r£*^*«R£. iWifctf ^ *««©W 

IBS^rtiC 3 n/c|g^©7-" -f X {f 'J - h SPn a a t . BU 

3 tt * ^ * {4g (C^fiS 5 ftfctt«© # z> X Sfefflijm® 
<fc. fllFiBfM X 2 >; _ hgPu D uiBfffB*'-7X*»Jme<t 

[ IMtqf 1 0 ] bu IB # 9 x atgffliJ«»i . sOy'tKtc 

lis®. 

[R9I®l¥ttttllt9il] 
[0 0 0]} 



(2) 1 0-2 82 1 4 5 
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9 x 2ffi©t&S3r&is «t cf x'n - rr* - F tc pa L/ . «f«c 

[0 0 0 2] 

«>*^-±©«HMHn« ( i c> ©«mb« 
tsa-r&ia*. ^n-^*- Km^ns. t©:/a 

[0 003] ^*©^'P"^*- F«C« I C 

iHBMH-i*-3L:i&»-ca-r. r^r© i c£*ss-r&/c<£> 
tc«fpjjK^^P-^- F^riLtr, f-xhft-^© 

fc„ f CT, I C©^^«©^*?rl^±3-&.5/cfe(C 

[0004] ifefc, x/^-^ffi^c?¥a•r^•r-<T©^ 

^'>7-?:^-rSffl©^iStt^^-C*.S 0 ^Ftitt 

SW*?!*'^'?*?.. ^CT, -fu — 'ft)-' K©^n*> 
30 ^ff^T?,rc:d?)©S«iUT. *7X1I5:II^C 

ime>ns. ^9x«^E©^tatt©^ff^?s/c-r 

[0 0 0 5 ] 

F-g|3 a D n ©HS^§TfCKT-SWgi^S„ 0. IC© 

40 * (Dmtmum t mmm.v>mm.<m ^-c&mn *> & 
< bcc f# -o -c . ^^B$©<t -^©jg-^^ ic r Ztim 

^'X • 3>^>-9-^i©'r -/ u- hgp,? D ^7'D 
FflWtc^K-rSifcE***?). U*»4>. -eti6© 
f 5 -/ x * >J - h US'a^M'gttm itc4IC©UJ* 

[0 0 0 6] £C5*5. ^©tJWr-^^ hgp 

50 ,S£3!2rC £&©«, T'P-^-KlD/O^figg 



(3) 

3 

hi. C©3^, KtDA^-T'jiiigaSti/c 

fejuwowwci^-r-s i . ■> * ^-©tp*tta©«'js: 
*fan i c $ r©ra»*sfi < a 5 isja««:tt*fisr 

- httA£9GK-rS#&-Ctt. »«?:MjlT^i2^ ( v 10 
i a) ^i&4*s. ^^xsKK-eojc^^flnx* 

[0 0 0 7] £*©Sffiasj&R3*i 
fcHiim— MrtOffiMcDfigtcf ^ x i7 y - hSfl n a p «£© 

C©Wffi£*aW««c«ttU §IC©fi<Kf^i"J 
[0 0 0 8] ^iSiiicoi^&Stcf^t&Shfcfe 20 

[0 00 9] *fc, *»w<os'j©a»«. ■? *-"-±© 
IZ3BHl*i©3HR© I C£*»Wtt:8SR-C*. ^-o, SI 
C ©^g gp n a n t &m t »Bg«t?eciKt? * 

[0010] 30 
5fc©©*«] *IHI"CB±EWHtJS 

7xge^»sccfci>t:. — ^©ffl©§r^©tifgtcs^^r 
tti^xifii. Hufe^^xascHtrfaa^rtJcn 

SI3ftfcm^-gGn a n£, |ffla*'7XS®©HUl2S^i|5lD 

[ooi l ] c©#"7*KaaHRtt. »W7Xli 
itc^snrt^fc©, -€-©mis©i&3 40 

S. ^7XS«©0f3£©tiB«CKW6*ifca*rt 

iW*«©«S* JM«ai8©«ffiK:«RW«:«»-r S c <b 
fc £ 0 . »S05§©ifi < «CiJrS8©flFP»a*ratr & c 

[00 12] »1ll0»£«aWtt18tt*fT5fc© 
©#5XiB|g®R©i¥j§:£ftK::tel,>T. *'7XSK©Rf 

5e©ttiEK:g**jBfiS-r sxai . Mia*?* 5 xs®©m 



Wl 0-2 8 2 1 4 5 
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«£ , Mia #5 x»^©B?tea^©?f(Hij©iB^±^m@ 
fcfl&fiW ftriaa*rt©iBi^±(cmT-si5 0 a B ?: 
usT^xfii, ^wr sc t^^mi-rs^^xge^ 
*«©i«&*i£*iiitt<s*i&. 

[0013] C©*'5Xia^*^©SB^atCj;^(f. 
WffiiR Dffi©3fffi©liM(cmT-gPD D a?:IIK b. §S£ 

/ce*©^*P-^*- Rcfc^T. t^*f^©^x^-(c 

3 « s ^ * b©bt j£©tia cc ta»©a * *wr s 
7^isi, mria**7XB«©Buiaa^rticn«$nfc 

Mfc©^ X 2 <) - h g|5„ a n £ . iwiatfc^*^© 1 } x-T*- 

±©«8R©«SllHlB©««i^SS'ttS^*fl«K:^jiR 

3 hfcai0^7xifiii ^ , futa^ 4 x * y - h 
guaimffa*^ xi«iii *«siw«c««-r 

[0014] Z.<Drfu Hi, ^^XSftiSft 
^^xa^KXiicm^snrt^fcfe, ^^xs^fflij^ 
ffi©W3 3W— *'7X»«ffliMffii|a)D 

«t>. wa©«ffi©is < tcf 1 -< x ^ - * 

±<CjgfiJE S ft/cj£ffiB©*«@i®©1#*£l5!B*K:?T;l. 

ii, Sffll@K©«S4^^aS*fflKSi*«^tc«tt 
L/, &SHS@8S©i4 < ivf 4 x i"; - f»a*EHL.fc 
««r , !«««©«#«:«»: ^^te^^rtf *> c t 

[0015] 

©^(*0"C*-S. (A) »±ME|-e*o, (B) « 
(A) ©X-X$rffiElT'*£<, fe*s. C©0Ti*. 0 s. 

^-£*«*31±*#©ll*±li£ 
[0016] *^©^7XIBa»« 1 0 0 r«. 13=y 

Xltl 0 l±tC. AX - 3>7 r >^^c£'©7 ; .f x^ 1; 

- hgRn a n 1 1 0 £. SI CCrttSKaNftS-ttS^^-'O 

y'l 2 0 £*w^en-cc>s. ^^xatgioi©^® 
«. +»*¥fitt*Wori>4. f 5 -/ x^ y- i-§ij d d d1 

x»gtc«^©a*^f!S3nT*>»3, f^x?'j- 
hSPfoi 1 i~i 1 6». s*©*tcil«3nn^. 

^07'1 2 1-1 2 9, 1 2 0 a^l20clJ, 

a*«^©««tcBfiSsnrt>4. 

[ 0 0 1 7 ] 12 Hi, #IMB©#9XES[a«lftffi©aR 

^7xii 1 0 1 ±(c»sa« 1 0 2 1 
®dffi&mm 1 0 3 £a*sta&4vcc>s. sa^ 1 0 2 

tt. tfyxit 1 0 1 ©g#fcW©gB7}rt>6#5X»g 

1 0 1 ©a^rtgpcc^^rff^snrt,^. for, 7 s ' 



(4) 

5 

4 7. 5> y - 1 1 1 ©SffiSSB 1 Ilia. 111b 
#121111 0 2tciiJlm^. $/c. ^'>7"l 2 1, 
12 2», g#JkW©««KfeW*»Kl 0 2©±«3 

[0018] cncctij. i§— ftflfS©r«>:f 1 2 1 , 

1 2 2 &Bf&2 tl. ^©ifi <Kf^Xi7';- hg|5 a a p 1 1 
l*|®t4Cim4. 0*>fc. Xf'J- h§P 

a D D i i itta#©«t«K:2^*n"ct»afc«>. s^->^*i 

2 1-12 2 ^^-ffliJcDmSi^StoSli-S^K:. 

X*'J- hSPo a al 1 1 #WJ»K£&C 1/ 10 

tcftt-oX. COiJ^^SSmWRl 0 0*-7'\3-^*- F 

©gtgiUT^fflfn&f, te^t^tfts i c©^*i^ 
n©ifi acf^x^y-h sBd d p * iH/a o fcttsrc , t&SE 

0*»-±.<D±X<D i c**tm£ LTmrnicif^ctw 

[0019] iC5t, "if j:^— _h© I C©tl?3E&ClJ, 
»**PACC3&«6ff5«at (J*-W» C©£ 
5ft*fcS*. ->*-"-±©£T©I CiCttLXm&flC=i 20 

t> - Y<ommmi$ v x ^ - tc jfic » c i ^g-e * ^ . 

■ftttofc. zfa-zfij- F©^5S*^>i;n> (s 
i ) ©^i^-tg&oTt^Stft-^ictt. ^'-W>B$ 
tc, ■>*^-fflijmffi£7'a-:7'77- FWJ©-^ >?'£©{& 

a*»«a*©**:wr*is citc&o. a > # f #m 

9\ io^>f, t^pstc&^-r < si. c©ffifr« 
-e©fc*t>. ^xifi o uui, JtMBSR 

i CCjfi<,>4>©*ffl<,>S©#JSSSlA». 30 

[0020] a^jAsns^^x^y-hgpp^K: 

D-J Xtffb2< , 1. 0X0. 5X0. 3 5 mm 3 <tl,> 
*>&©&&£,, C©J:^*/h3t>a5pli*^ffl-r€)C<fctC 

[0 0 2 1] *(C. ##^©;&*^*K*MR©»»#i£ 

K-^rswrr*. §3, H4 «, #7 x lamas©*? 
aig^-Tiaras. h 3 j&j»jtia©tre (its 

1-IIS4) ^l/tfcf), H4#«S6XS©«¥ 40 

(its 5~iss 7 ) *^orc»s. 

csn *«cc«fflr&^5xtcBj»»»**ss 1 cess 

£*#lfil/T, gPp°p©{gt(±©i»^©*>©*^ffl^^„ 
W*.«NA-3 5 (HOYAi©i7M'J*5X) (D 
tgJS3mm©k©*<£ffl-r&,, ft*>. i 

[0 0 2 2] *7^IS) 0 1 *ffli£0/c6. -e-©SIM 
CCEISUB 1 0 2 afcjBSTi-*. IBtSUI 1 0 2 afctt. # 
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0 1 CC*f L , X^^tCfJCr-Cu ©aWSSrftW 
•So ^0T. C r -Cu©9iJgi£m@£L-TmS?#>o£ 
*tf ^Ci&Cj;^. 5 MmfiS©W3©C u -N i ©O 

[0 0 2 3 ] iWC. ^"T "7 * Yl>¥ 

SffctCH?* F*tt#T. 

( S 2 ) geiRM 10 2a ©±JCjBS36ttttsHM5f» 103© 
B*7T5*£-f AB&ttttilftttH 1 0 3 UtttM^tttfy W 

*©ffic>tff4©##* 5^0fc««©i«ja?£#tt#y;< 
tz%fc$>X'hZ>„ ^titclJ. JB36tttt*l*fi|sH 0 3*n 
-hi/. hvx^rtr (via) 

«©><*- >*»3feU 3Mt. +*7TS (&#®«> 

[S3] #7X©5S#«-9-> F^X h (S&Bl^ 
r^fiRT-Sfc*. g#*flE6&t>S|S#*-y->F:7 
7^hfflU> ! X|-104 (i/cttx^ ^>^fflU^ 

7^K«(C^ 1 0 1 a£7FM-r*o S*10 1aOS 
St*. m& 1 0 1 aOtf(C|^t5f^ ij- hHUp n p 

CS 5) if>F> r ^x Huyx h 1 04 (ifctti^ 

f>yjBuy^h) *i^*l. «Jb®©ie^£^^.2a{* 

Ml 02b (Cufti*) ^mtZ. *L/T. ^*>7^ 
f&mi'isZ h 1 0 5*^ - ^-^->yL.. tb-o 
>7*121. 1 2 2*Ji5fiS-r-S 0 C©£^, iftil 0 
2 b iTteOiSSaH 10 2a i*s«l*3n*. 
CS 6) h 1 0 5*^*b, IIS 1 1 

mmo)^mxm:±m<DMmm 102c *^-r^» 0 c© 

hg[5p a p<h©S^^-l 02d. 10 

c s 7 ] mfrpvc'r h x ^ >j - hsisp a p 1 1 1 =kmmt 
c©i#. x^ 1 ;- hSBt&i 1 lowsift^i 

11a. 111b*. ttA,*E. S/c«««ttS#^JT'lt 
«?102d, 1 0 2 efcS^-T5 0 

[0024] jm±©j: ^clt. *aw©^^^e«at 

[0 0 2 5111 ©W£ Lt . -XOtkftZmttLUtcrt? 

S i O; , B, O) , A I , Oj , MgO, 
CaO, SrO, SJ>*B a 0*-&ft7? 9 5 *;U%Jit±^ 
WO. ^e^^TStCti&fiS^©^**. 
SiO, 6 2%«±6 8%WT 
B, O s 8%JW±1 2%*« 
A 1 , 0 3 9%W± 1 3%iUT 



7 

MgO l%Ji<±5%«T 
CaO 3%JW±7%«T 
S r O 1 %JW_h 3 
BaO l%feU:3%*iig 
SrO+BaO 2%kLh5%£{T 

[0 0 2 6] SiO, O^Wa^6 8^%?:e^^><t 
tttt^ia < tto rigiUlttASfiT b. 6 2 *:)l%5fcffi-ClX 
W64a^^77X©S**^iSTL-r*"^o B, 0 3 ©^ 
1 2 *;b% fcLfcrttft Ol».^l5 
TOji*£4#tcW«B*ttaHBTU 8^ju%*«T-« 

9 X © jWSTf €» . 

[0 0 2 7] A 1, 0 3 ©dW«**l 3^)l%^m^.?> 
i, »6ft«#?X©W5fcfltt4#ffiTT4££K. C© 

ra**d»US<&*. —75, A 1 , 0 3 o^l^9t 

[0 0 2 8]MgOtt. f#6ti-2»^^X©)|^^^iite 

[002 9] Sfc. CaO[iMgOt[J««Kl/fcfffl 
iffl*T#W3-i±&4, »6ft*#^X©»ife»tta*<l£T 

« t 

[0 0 3 0] S r 0*J<fct>*Ba OB^tC, f#6*l5#<7 

5 ^A^tTFKHBES ft*. 
[003 1 ]ftt. CtlfE>©RK#©£*#i9 5^t)V% 
*88-CBBra©<B1£*ft S C 4 a s "C * ttofcab. 9 5* 

00° C-30 0" C tC*jWST^I«KSR»Sto^ 3 4 x 
1 0" 7 - 3 9 x 1 0" 7 d e g • c m^T, S**«6 3 0 
" CW±T*£#^X£fSSC 4 C<D*f5X 

b, «Mtt*j«fcCJ t RS»tt{c<>ftnfc#-7^t?*s 1 , % 

*J, SiO, , B, O, , Al, 0 3 , Mg O, C a 
O, SrO, M'BaO©fft(C, ZnO, PbO. La 
, Oi , ZrOi , ASi O, , MSb, O, ©tp© 
'pr*< 4 6 i«*tiarc5*jv%tiT**L-a,>T<>& 
t». 

[0 0 3 2] ±1 B©Sl 1 ©W© J: 5 tt #9 * B, 
4- 1 6 0 0 3 0^{C^3htl>5. *fc. »2 

©Wilt. &T©«j$3-©swraara-r 

S i O, 5 0-6 5% 



(5) 1 0 -2 8 2 1 4 5 
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Al, Oj 12-2 8% 
(fetch, SiO, +A1, 0 3 6 5-8 5%) 
MgO 0—20% 
ZnO 0—10% 
B, 0 3 0-2 0% 

(fcftiU MgO+ZnO + B, 0 3 10 — 30 
%) 

©tf7XM6„ Cft6©«^Stt«T©ii»J-C* 
S. 

10 [0 0 3 3] SiO, B, ^7X©S*^r*'3, 5 

o ma%*i§7? \zwmmn&±z «•*»»> r- 

**BF < D ji fTfg^BSli ftS©T5 0-6 5 It* 

%icmm$ti&, sio, ©Mftttnts. 50-60 

[0 0 34] A 1, O. B, ^U3>lB»iifi(HLA:f* 

20 ©tttfewifc^rsor. 1 2S*%jy±^snsc4As 

ft*"*. Al, O, ©*®«5HB, 18-2 5S«%T' 

[0 0 3 5] SiO, fci^A 1 , 0 3 B. ^fiT'6 5 
-8 511%-C*5„ C ©£«#!, 6 511%*ir» 
JIMKSIMHKjW** 8 5 11% 5 4 ii 

[0036] MgO, ZnOfc^B, O, 

9x%:m&?z>mft-cabz> a cne>©^©^<44> 

Si*KJStt4W5M**^*, 2 0il%4fi^ 
*4««SB«»3&s^:*<a0ja«fS. ZnOt«t*«i 
^tetJ: I 0 

WIWlJWflMrt-*. B, O, ttfcWtlS*.!: < U tett* 

if^-TSo MgO, ZnOfcm 0 3 ©MttKH 

b, ^ft-efts-i 6ti%, 1-511%, 

-1211%-C«„ fcftiU MgO, ZnOfcWB 
, 0 3 ©^SB, 1 0~3 011%(D«it^„ 
40 [0 0 3 7 ] ±K©3&2 ©«©«*: 5fc#5*tt. WfIS 3 ? 
7-247 1 3 4<j^«K||*3htl»4. £*s. 

(1) SD-1, SD-2 (HOYAli) 

Wcf*©^b**-i-fl«) *-»s-efc*>©-c*s. s 

D-I©iiit«3ixl0-'/ 0 C, SD-2® 
W»IK?S^^«3 2 x 1 0"'/° CT-*S ( 3 0-3 0 0 
' C) . 

50 (2) PS- 1 0 0 (HOYAt!) 
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r*&= j*SD-2«t»)*>fifflr»ffitt#*Jr*4. 

(3) NA-3 5 (HOYA8) 

>; 3 > i ngsfM&s aa-sc s -a-fc r ju s > na® # 
A,<h*ftt>. NA-3 5©iMWJ37xio-y 

C (30-3 0 0° C) "C&S., 

(4) NA-40. NA-45 (HOYAS) 

NA-4 0©*Mr^fl^»43xiO-'/* C 
(3 0-3 00° C) TNfc£ 0 N A - 4 5 ©JMKSWRft 
B46X10 '/' C (3 0-3 0 0° C) T'&£„ 

(5) LE-30 (HOY Ai3) 

[0038] *mi<Di3v*mmmfc*i%mrz>mi<c 

^7X4SfRbrffiffl-rn«J:i^ £tc _hlB©*SS© 

6 & & <£n?#> r «fc I >. 

[0 0 3 9] 

[0 04 0] #^<D#^iei®««©Mi§*?£ 



6) SH¥ 1 0 -2 8 2 1 4 5 
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[0 04 1 ] £/c, *liiO^D-^- K-C«. 

jre*»J. #^X»«©t^©&{HK:fS!tt6ttJt 

5£©^ffi©ia< k?* -< x * >; - h gp 0 a a £*£!-r 6 C 1 35* 

»»151gg©i£ < CCt* -< X * U - h SBS^lEig b /c 
[HS<Z>1K&&3Hin 

[0 1 ] jwwj©*/-? x&m&ffi.mm<D$sfttfck.m-c*> 
[H2] *»a©^^>*.ffiaatiR©^(t*a-c*&. 

(A) tt±SI2-C£> D . (B) tt(A)©X-XW 

20 

[0 3] #^x@g&a&©i&&ig©B*¥£^T0-c#> 
[04] ^7 xienifitD^ig© w^^-rit* 

<£> 0 

ioo ^'^xiB^a® 

1 0 1 /i7XSf 
1 0 2 ffi^ 

i o 3 imxmmttt 

30 111 f ^x^y^ hgPft, 

iiia, iiib nmtm'f- 

c 12 1,12 2 /**>zf 



im 1 3 
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